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(54) CONTINUOUS PRODUCTION OF NAPHTHALENEDCARBOXYUC ACID 

(57)Abstract: 

PURPOSE: To continuously produce the subject compound by oxidizing dimethylnaphthalene or 
Its oxidized derivative with molecular oxygen in the presence of a catalyst composed of a heavy 
metal oxidizing catalyst and bromine In a lower fatty carboxylic acid solvent 
CONSTITUTION: Dimethylnaphthalene and/or its oxidized derivative is oxidized with a molecular 
oxygen-containing gas in the presence of a heavy metal compound composed of Co, Mn and Ce 
and a bromine compound, preferably an acetate and a bromide as catalysts in a lower fatty 
carboxylic acid solvent (e.g. acetic acid) at 180 to 230^0. By addition of Ce, it forms chelate 
complexes selectively with ortho-benzenedicarboxylio acids formed as by-products. The 
chelate complexes are removed out of the reactional system and the catalysts are recycled 
while keeping the catalytic activities of Co and Mn. The heavy metal oxidizing catalyst is used in 
an amount of 0.2 to 0.4wt% based on the solvent This naphthalenedicarboxylic acid is useful, 
e.g. as a polymer material, an intermediate for synthesis of dyes and a raw material for resins. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the approach of oxidizing a 
dimethylnaphtalene and/or its oxidization derivative and manufacturing continuously 
naphthalene dicarboxylic acid (it being hereafter called NDCA for short). Furthermore, it 
is related with the oxidation approach which carried out the circulation reuse of the 
oxidation reaction catalyst in detail, 

EFFECT OF THE INVENTION 



[Effect of the hivention] According to the approach of this invention, NDCA can be 
manufactured efficiently and continuously on a scale of industrial. 

PRIOR ART 



[Description of the Prior Art] NDCA and its ester (it may be hereafter called NDCA etc. 
for short) are matter usefiil as polymeric materials, color intermediate field, etc. 
Especially the polyethylenenaphthalate formed from 2 and 6-NDCA etc. and ethylene 
glycol excels polyethylene terephthalate in thermal resistance, breaking strength, etc., and 
attracts attention as materials, such as a film and a food packaging material. Furthermore, 
polybutylene naphthalate resin has a large crystallization rate compared with 
polybutyrene terephthalate resin, and since it has high resistance to moist heat, NDCA 
etc. is useful also as a resin raw material. 
[0003] Conventionally, as the manufacture approach of NDCA, in dialkyl naphthalene 
and/or its oxidization derivative, cobalt, manganese, a bromine, etc. are used for a 
catalyst and the approach of oxidizing by molecular oxygen is proposed among the low- 
grade aliphatic-carboxylic-acid solvent. 
[0004] This approach is classified, when it is classified into a batch process, half- 
continuous system, or continuous system according to that reaction format and does not 




consider a catalyst as recovery and the case where a reuse is carried out. 
[0005] In order to manufacture NDCA cheaply on a scale of industrial, since equipment 
effectiveness is low, it is necessary to make it a continuous-running method and to raise 
equipment effectiveness in the reaction format of a batch process or half-continuous 
system. Moreover, it is advantageous when carrying out the circulation reuse of the 
remaining reaction mother liquors which carry out the circulation reuse of the catalyst, 
namely, collected generation rough NDCA(s) from the reaction mixture, and/or the 
washing filtrate of generation rough NDCA in order to use a comparatively expensive 
catalyst generally raises the economical efficiency of a process by manufacture of the 
carboxylic acid by the liquid phase oxidation of aromatic hydrocarbon. 
[0006] As one of the approaches of collecting and carrying out the circulation reuse of 
the oxidation reaction catalyst from an oxidation reaction mixture, the method of 
collecting only catalysts from a reaction mixture is proposed. For example, in oxidation 
reaction of 2 and 6-diisopropyl naphthalene, in case it reacts by making cobalt, 
manganese, a cerium, and a bromine into a catalyst, in order to collect catalysts from a 
reaction mother liquor, the approach (publication-number No. 252613 [ two to ] official 
report) of using the approach (publication-number No. 250850 [ two to ] official report) 
of using alkali, the approach (publication-mmiber No. 250851 [ two to ] official report) of 
using a sulfuric acid, a sulfuric acid, and alkali etc. is proposed. However, any approach 
cannot say that actuality and economical efficiency are enough, in order to manufacture 
NDCA cheaply on a scale of industrial seen from the field of corrosive [ over the 
equipment quality of the material ], or operability. 
[0007] On the other hand, the approach of carrying out the cyclic use of waste water of 
the reaction filtrate is proposed as other one approach of collecting and carrying out the 
circulation reuse of the oxidation reaction catalyst from an oxidation reaction mixture. 
For example, in oxidation reaction of 2 and 6-diisopropyl naphthalene, in case it react by 
make cobalt, manganese, a cerium, and a bromine into a catalyst, the approach 
(publication number No. 330039 [ four to ] official report) of perform a two-step reaction 
and carry out the cyclic use of waste water of the reaction filtrate be propose, but since 
this approach have the process of post-oxidation, the initial investment of a process 
increase and it cannot say that it be advantageous in respect of economical efficiency. 



[0008] Furthermore, the approach of carrying out the reuse of the reaction mother liquor 
is proposed as the oxidation approach of 2 and 6-diisopropyl naphthalene or 2, and 6- 
diethyl naphthalene (publication-number No. 266846 [ four to ] official report). Although 
the circulation oxidation reaction by this method is fundamentally possible, if it takes into 
consideration that a lot of cobalt and manganese still go together into rough NDCA after 
reaction mother liquor separation in oxidation reaction of 2 and 6-diisopropyl 
naphthalene or 2 and 6-diethyl naphthalene, it needs to wash rough NDCA with an acetic 
acid, water, etc., needs to collect these catalysts, and needs to attain reduction-ization of 
catalyst cost. By the way, reference is not made [ dimethylnaphtalene ] at all about 
oxidation reaction with the method concemed. And according to examination of this 
invention persons, in the case of the dimethylnaphtalene, when oxidized by the method 
concemed, the serious problem that a reaction will stop at the circulation first time 
occurred. 

[0009] When this invention persons study wholeheartedly about this cause, they differ 
from the case of 2 and 6-diisopropyl naphthalene or 2 and 6-diethyl naphthalene. In the 
case of a dimethylnaphtalene, the cause which a reaction stops at the circulation first time 
Orthochromatic-benzene dicarboxylic acid, such as trimellitic acid which is a 
naphthalene nucleus cleavage by-product, a phthalic acid, and a methylation phthalic acid 
Since (it may be hereafter called ODCA for short) formed a heavy-metal oxidation 
catalyst and a stable chelate mold complex and a catalyst was inactivated, it was able to 
be shown clearly that it is a sake according to the effective amounts of catalysts only by 
filling up the catalyst accompanied to rough NDCA running short. 
[0010] Although a means to use a lot of heavy-metal catalysts as a policy for avoiding 
these problems can be considered, if in the case of a dimethylnaphtalene (differing from 
the case of 2 and 6-diisopropyl naphthalene or 2 and 6-diethyl naphthalene) proper 
catalyst concentration is comparatively low and uses a lot of catalysts for ** and others 
on yield, NDCA yield will fall conversely. In addition, the heavy metal with which 
generation rough NDCA was added superfluously deteriorates between oxidation 
reaction, an operation of the catalyst for which the generated oxide deteriorated colors it 
dark gray, and a very disadvantageous result [ say / that the combustion loss of that 




purification becx)mes very difficult and the low-grade aliphatic carboxylic acid further 
used as a solvent increases ] is caused. 

[Detailed Description of the hivention] 

[0001] 

[Industrial Application] This invention relates to the approach of oxidizing a 
dimethylnaphtalene and/or its oxidization derivative and manufacturing continuously 
naphthalene dicarboxylic acid (it being hereafter called NDCA for short). Furthermore, it 
is related with the oxidation approach which carried out the circulation reuse of the 
oxidation reaction catalyst in detail. 

[0002] 

[Description of the Prior Art] NDCA and its ester (it may be hereafter called NDCA etc. 
for short) are matter useful as polymeric materials, color intermediate field, etc. 
Especially the polyethylenenaphthalate formed from 2 and 6-NDCA etc. and ethylene 
glycol excels polyethylene terephthalate in thermal resistance, breaking strength, etc., and 
attracts attention as materials, such as a film and a food packaging material. Furthermore, 
polybutylene naphthalate resin has a large crystallization rate compared with 
polybutyrene terephthalate resin, and since it has high resistance to moist heat, NDCA 
etc. is useful also as a resin raw material. 
[0003] Conventionally, as the manufacture approach of NDCA, in dialkyl naphthalene 
and/or its oxidization derivative, cobalt, manganese, a bromine, etc. are used for a 
catalyst and the approach of oxidizing by molecular oxygen is proposed among the low- 
grade aliphatic-carboxylic-acid solvent. 
[0004] This approach is classified, when it is classified into a batch process, half- 
continuous system, or continuous system according to that reaction format and does not 
consider a catalyst as recovery and the case where a reuse is carried out. 
[0005] In order to manufacture NDCA cheaply on a scale of industrial, since equipment 
effectiveness is low, it is necessary to make it a continuous-running method and to raise 
equipment effectiveness in the reaction format of a batch process or half-continuous 
system. Moreover, it is advantageous when carrying out the circulation reuse of the 
remaining reaction mother liquors which carry out the circulation reuse of the catalyst, 




namely, collected generation rough NDCA(s) from the reaction mixture, and/or the 
washing filtrate of generation rough NDCA in order to use a comparatively expensive 
catalyst generally raises the economical efficiency of a process by manufacture of the 
carboxylic acid by the liquid phase oxidation of aromatic hydrocarbon. 
[0006] As one of the approaches of collecting and carrying out the circulation reuse of 
the oxidation reaction catalyst from an oxidation reaction mixture, the method of 
collecting only catalysts from a reaction mixture is proposed. For example, in oxidation 
reaction of 2 and 6-diisopropyl naphthalene, in case it reacts by making cobalt, 
manganese, a cerium, and a bromine into a catalyst, in order to collect catalysts from a 
reaction mother liquor, the approach (publication-number No. 252613 [ two to ] official 
report) of using the approach (publication-number No. 250850 [ two to ] official report) 
of using alkali, the approach (publication-number No. 250851 [ two to ] official report) of 
using a sulfiiric acid, a sulfiiric acid, and alkali etc. is proposed. However, any approach 
cannot say that actuality and economical efficiency are enough, in order to manufacture 
NDCA cheaply on a scale of industrial seen from the field of corrosive [ over the 
equipment quality of the material ], or operability. 
[0007] On the other hand, the approach of carrying out the cyclic use of waste water of 
the reaction filtrate is proposed as other one approach of collecting and carrying out the 
circulation reuse of the oxidation reaction catalyst from an oxidation reaction mixture. 
For example, in oxidation reaction of 2 and 6-diisopropyl naphthalene, in case it react by 
make cobalt, manganese, a cerium, and a bromine into a catalyst, the approach 
(publication number No. 330039 [ four to ] official report) of perform a two-step reaction 
and carry out the cyclic use of waste water of the reaction filtrate be propose, but since 
this approach have the prpcess of post-oxidation, the initial investment of a process 
increase and it caimot say that it be advantageous in respect of economical efficiency. 
[0008] Furthermore, the approach of carrying out the reuse of the reaction mother liquor 
is proposed as the oxidation approach of 2 and 6-diisopropyl naphthalene or 2, and 6- 
diethyl naphthalene (publication-number No. 266846 [ four to ] official report). Although 
the circulation oxidation reaction by this method is fundamentally possible, if it takes into 
consideration that a lot of cobalt and manganese still go together into rough NDCA after 
reaction mother liquor separation in oxidation reaction of 2 and 6-diisopropyl 




naphthalene or 2 and 6-diethyl naphthalene, it needs to wash rough NDCA with an acetic 
acid, water, etc., needs to collect these catalysts, and needs to attain reduction-ization of 
catalyst cost. By the way, reference is not made [ dimethylnaphtalene ] at all about 
oxidation reaction with the method concerned. And according to examination of this 
invention persons, in the case of the dimethylnaphtalene, when oxidized by the method 
concerned, the serious problem that a reaction will stop at the circulation first time 
occurred. 

[0009] When this invention persons study wholeheartedly about this cause, they differ 
from the case of 2 and 6-diisopropyl naphthalene or 2 and 6-diethyl naphthalene. In the 
case of a dimethylnaphtalene, the cause which a reaction stops at the circulation first time 
Orthochromatic-benzene dicarboxylic acid, such as trimellitic acid which is a 
naphthalene nucleus cleavage by-product, a phthalic acid, and a methylation phthalic acid 
Since (it may be hereafter called ODCA for short) formed a heavy-metal oxidation 
catalyst and a stable chelate mold complex and a catalyst was inactivated, it was able to 
be shown clearly that it is a sake according to the effective amounts of catalysts only by 
filling up the catalyst accompanied to rough NDCA running short. 
[0010] Although a means to use a lot of heavy-metal catalysts as a policy for avoiding 
these problems can be considered, if in the case of a dimethylnaphtalene (differing from 
the case of 2 and 6-diisopropyl naphthalene or 2 and 6-diethyl naphthalene) proper 
catalyst concentration is comparatively low and uses a lot of catalysts for ** and others 
on yield, NDCA yield will fall conversely. In addition, the heavy metal with which 
generation rough NDCA was added superfluously deteriorates between oxidation 
reaction, an operation of the catalyst for which the generated oxide deteriorated colors it 
dark gray, and a very disadvantageous result [ say / liiat the combustion loss of that 
purification becomes very difficult and the low-grade aliphatic carboxylic acid fiirther 
used as a solvent increases ] is caused. 

[0011] 

[Problem(s) to be Solved by the Invention] this invention ~ ** — it is in removing 
alternatively ODCA which faces manufacturing NDCA from a dimethylnaphtalene 
and/or its oxidization derivative, forms cobalt, manganese, and a complex that a situation 
[ like ] should be canceled, and inactivates the oxidization activity, and offering the 




continuation manufacturing method by oxidization. 

[0012] 

[Means for Solving the Problem] In the liquid-phase-oxidation reaction of the 
dimethylnaphtalene which this invention persons inquired wholeheartedly in order to 
establish the above-mentioned approach, and used heavy metal and a bromine for the 
catalyst, and/or its oxidation derivative If a cerium is added to cobalt and manganese as a 
heavy-metal oxidation catalyst at ****** By forming a chelate mold complex in ODCA 
and the selection target with which a cerium exists in the system of reaction, and 
preventing inactivation of the oxidation activity of cobalt and manganese, and depositing 
as a solid-state, and being accompanied to rough NDCA, it found out that ODCA was 
removable from a reaction mother liquor, and this invention was completed. 
[0013] Namely, this invention uses molecular oxygen content gas for the bottom of 
existence of the catalyst which consists of a heavy-metal oxidation catalyst and a bromine 
in a low-grade aliphatic-carboxylic-acid solvent, and a dimethylnaphtalene and/or its 
oxidation derivative are set to the approach of oxidizing. By facing carrying out the 
circulation reuse of the catalyst, and adding cobalt, manganese, and a cerium as a heavy- 
metal oxidation catalyst the activity of cobalt and manganese — maintaining - ODCA - 
alternative — the outside of the system of reaction - removing - a reaction mother liquor 
and/or generation ~ it is the continuation manufacturing method of NDCA which carries 
out the whole-quantity circulation reuse of the washing filtrate of a cake, and performs it. 
[0014] Hereafter, this invention is explained to a detail. 
[0015] The dimethylnaphtalene used as an oxidization raw material by this invention 
and/or its oxidization derivative could usually be obtained by what kind of approach. 
Moreover, those mixture is sufficient. As an oxidization derivative, although a formyl 
naphthoic acid, a methyl naphthoic acid, etc. are mentioned, it is not limited to these at 
all. And 2 and 6-object is [ among these ] industrially useful especially. An oxidation raw 
material has the desirable thing of a high grade, and 95% or more of purity, although it is 
98% or more preferably, if it is extent which can be removed when extent and oxidation 
reaction termination happiness-in-the-next-life product which do not affect yield are 
refined by various approaches, even if isomers, such as components other than 2 and 6- 
object, 2 [ for example, ], and 7-dimethylnaphtalene, are included, it does not interfere. 



[0016] In this invention approach, although such mixture can use a carbon number 1 
thru/or five aliphatic series monocarboxylic acid, i.e., formic acid, an acetic acid, a 
propionic acid, butanoic acid, valerianic acid, bromoacetic acid, etc. as low-grade 
aliphatic carboxylic acid of a solvent, in these, an acetic acid and a propionic acid are 
desirable and especially an acetic acid is desirable. 
[0017] The solvent used in this invention approach contains 10 - 30% of the weight of 
water in the above-mentioned aliphatic series monocarboxylic acid still more preferably 
seven to 35% of the weight preferably five to 45% of the weight. When there is less 
moisture in a solvent than this, the combustion loss of aliphatic series monocarboxylic 
acid is large, and on the contrary, if [ than this ] more, it causes the yield fall of NDCA, 
and a purity fall and is not desirable. 

[0018] in addition, the amount of the solvent used to the dimethylnaphtalene which is a 
raw material, and/or its oxidation derivative - usually - 2 - 15 weight twice - it is 3 - 10 
weight twice preferably. 

[0019] The oxidation catalyst used by this invention is the heavy metal compound and 
bromine compound which consist of cobalt, manganese, and a cerium. A heavy-metal 
oxidation catalyst is used in forms, such as organic-acid salts, such as formate, acetate, 
and propionate, a halogenide, a hydroxide, an oxide, and a carbonate, and is desirable. [ 
of a fatty-acid salt especially acetate, and a bromide ] 
[0020] The sum density is 4 or less % of the weight 0.2 % of the weight or more to a 
solvent, and the amount of the heavy-metal oxidation catalyst used in this invention 
approach is 2.0 or less % of the weight 0.4 % of the weight or more preferably. It causes 
the yield fall of NDCA, and a purity fall and is not desirable, when there is less amount of 
the heavy-metal oxidation catalyst used than this or there is. [ much ] Although especially 
the ratio (gram atom ratio) of the manganese to cobalt is not regulated, when yield, such 
as ODCA, is taken into consideration, this ratio is 1 .0 or less preferably. ODCA which 
carries out the byproduction of the addition of a cerium, and a mol — a number — it is ~ 
etc. - an amount - or it is desirable that it is the range beyond it. 
[0021] On the other hand, if it dissolves in the oxidation system of reaction and bromine 
ion is generated as a bromine compound, you may be any of an organic compound or an 
inorganic compound, and, specifically, organic bromides, such as inorganic bromides, 



such as a molecule-like bromine (Br2), a hydrogen bromide, a sodium bromide, a 
potassium bromide, and an ammonium bromide, or an alkyl bromide, and a bromination 
fatty acid like bromoacetic acid, will be mentioned, a hydrogen bromide, a sodixim 
bromide, a potassium bromide, a cobalt bromide, and bromination — manganese etc. is an 
especially desirable example. A bromine can usually be used in 0.01-2 by the atomic ratio 
to the sum total of a heavy-metal oxidation catalyst. 
[0022] The range of 180-230 degrees C of oxidation reaction temperature in this 
invention approach is 190-220 degrees C preferably. If reaction temperature is low, a 
reaction rate will fall, when high on the contrary, a side reaction product increases and 
the purity of NDCA falls. It is conditions that it is the pressure by which the system of 
reaction is held in reaction temperature in the first half at the liquid phase, and reaction 
pressure is usually 10-30kg/cm2. Extent is suitable. 
[0023] As molecular oxygen content gas used in this invention approach, the mixed gas 
which diluted oxygen gas or it with inert gas, such as nitrogen, is used. Industrially, air is 
the easiest to receive and is desirable. 

[0024] Although the approach of this invention is effective even if it applies it to any of a 
batch process oxidation style, a half-continuous system oxidation style, or a continuous 
system oxidation style, especially in the case of a continuous system oxidation style, it is 
efficient. 

[0025] Rough NDCA generated by oxidation reaction can be obtained to a solid phase 
side by carrying out solid liquid separation of the resultant. Rough DNCA obtained 
according to solid liquid separation can remove an adhesion catalyst solution, oxidation 
reaction intermediate, and an ODCA catalyst metal complex by washing by an acetic acid 
etc., and backwashing by water, and high-grade-izing is possible for it. Furthermore, if 
the usual NDCA purification: method known as a well-known approach is used when 
required, NDCA of a high grade can be obtained extremely. 
[0026] 

[Effect of the Invention] According to the approach of this invention, NDCA can be 
manufactured efficiently and continuously on a scale of industrial. 
[0027] 

[Example] Hereafter, based on an example, this invention is explained concretely. In 




addition, the section and % in an example and the example of a comparison show weight 
section and weight %, respectively. Moreover, the cracking severity of low-grade 
aliphatic carboxylic acid was searched for from the gas-chromatograph analysis value of 
a product presentation. 

[0028] 

[Example 1] To the autoclave made from titanium which has the gas exhaust pipe which 
attached the reflux condenser, gas blowing-in tubing, a raw material continuation feeding 
pump, a catalytic liquid continuation feeding pump, product extraction tubing, and an 
agitator Acetic acid The 160 sections Cobaltous acetate and 4 monohydrate [Co Q [ 
00CCH3 ] 2 and 4H2 O] The 2.36 sections Manganese acetate and 4 monohydrate 
[Mn(OOCCH3) 2 and 4H2 O] The 1.26 sections An acetic-acid cerium and 1 
monohydrate [Ce(OOCCH3)3 and 1H2 O] The 3.50 sections 47% hydrogen bromide 
water The 0.93 sections Water The 17 sections were fed. The moisture concentration in 
this catalytic liquid was 10%. About this catalytic liquid, they are the temperature of 200 
degrees C, and the pressure of 20kg/cm2. It is this, stirring violently under conditions. 2, 
6-dimethylnaphtalene While feeding the 42 sections over 1 hour continuously, it oxidized 
by circulating the superfluous compressed air. Feeding of the catalytic liquid of the 
above-mentioned presentation was started after feeding initiation 1-hour progress of 2 
and 6-dimethylnaphtalene, continuing feeding of 2 and 6-dimethylnaphtalene. Then, in 
order to maintain the amoimt of the reaction mixture in an autoclave uniformly, the 
reaction was continued extracting some reaction mixtures and the reaction was performed 
for a total of 15 hours. 

[0029] The solid-state precipitation which mainly consists of NDCA was separated from 
the extracted reaction mixture, and the reaction mother liquor was obtained. After 
carrying out acetic-acid washing of the solid-state precipitation, solid liquid separation 
was carried out and washing filtrate was obtained. The separability of solid-state 
precipitation was good. At this time, the cracking severity of the yield % and the acetic 
acid of 3.7 mols of yield % and ODCA of 93.9 mols of NDCA was 5.0%. Moreover, all 
ODCA(s) contained in a reaction mother liquor and washing filtrate formed the cerium 
and the complex. 

[0030] A reaction mother liquor and washing filtrate were condensed after whole- 



quantity coalescence, and superfluous moisture was removed. At this time, it was 
contained in the liquid after 98.5%, 97.5%, and 6.0% condensing among the cobalt used 
for the reaction, manganese, and a cerium, respectively. Moreover, it was 3.7% to have 
been contained in the liquid after concentration among generated ODCA(s). 
[0031] 

[Example 2] the concentration liquid obtained in the example 1 - washing - the cobalt of 
a thing and tales doses with which it was accompanied to the cake, manganese, the 
cerium, and the bromine were added, an acetic acid and water were added and catalytic 
liquid was prepared so that the catalytic liquid used in the example 1 and catalyst 
concentration might become equal. The same actuation as an example 1 was performed 
except having used this catalytic liquid. The separability of solid-state precipitation of 
reaction mixture was good. At this time, the cracking severity of the yield % and the 
acetic acid of 3.6 mols of yield % and ODCA of 93.7 mols of NDCA was 5.2%. 
Moreover, all ODCA(s) contained in a reaction mother liquor and washing filtrate formed 
the cerium and the complex. It condensed and superfluous moisture was removed, after 
carrying out the whole-quantity coalescence of a reaction mother liquor and the washing 
filtrate. At this time, it was contained in the liquid after 97.5%, 96.0%, and 7.0% 
condensing among the used cobalt, manganese, and a cerium, respectively. Moreover, it 
was 3.5% which was contained in the liquid after concentration among ODCA(s) 
contained in a reaction mixture. 

[0032] 

[Examples 3-11] The same actuation as an example 2 was performed using the 
concentration liquid obtained in the example 2. The same actuation as this was repeated 
hereafter, and the reaction was performed a total of 10 times. The separability of the 
solid-state precipitation in the reaction of each time was good. Moreover, are recording of 
a by-product was not seen, either, A reaction result is shown in Table 1. 
[0033] 

[Table 1] 



[0034] The most were collected at the liquid side and the great portion of ODCA has 
removed cobalt and manganese from the system of reaction as shown in Table 1. 
Moreover, since NDCA generated from the reaction intermediate dissolved in these 
liquid by filling up the cobalt with which it is accompanied to generation rough DNCA, 
manganese, a cerium, and a bromine, and carrying out the circulation reuse of a reaction 
mother liquor and the washing filtrate was recoverable, NDCA yield improved in the 
examples 2 and 3 compared with the example 1, and it tumed out that level with 
henceforth [ good ] is maintained. 

[0035] 

[The example 1 of a comparison] The same actuation as an example 2 was performed 
except having not added a cerium in the concentration liquid obtained in the example 1 . 
At this time, the cracking severity of the yield % and the acetic acid of 4.9 mols of yield 
% and ODCA of 92.0 mols of NDCA was 5.4%. At this time, 80.0% and 65.0% were 
contained in a reaction mother liquor and washing filtrate among the cobalt and 
manganese which were used for the reaction, respectively. Moreover, it was contained in 
the liquid after 72.0% of ODCA condensing. 

[0036] 

[The example 2 of a comparison] The same actuation as the example 1 of a comparison 
was performed using the concentration liquid obtained in the example 1 of a comparison. 
At this time, oxygen uptake stopped after [ of 2 and 6-dimethylnaphtalene feeding 



initiation ] 40 minutes, and recovery of a reaction was impossible. In addition, the invert 
ratio of 2 and 6-dimethylnaphtalene was 65%. 



[Claim 1] Use a dimethylnaphtalene and/or its oxidization derivative as a raw material, 
and even if there are few these raw materials, a twice [ 2 weight ] as many low-grade 
aliphatic-carboxylic-acid solvent as this is used. In the approach of using molecular 
oxygen content gas and oxidizing under existence of the catalyst which consists of cobalt, 
manganese, and a bromine (i) A chelate complex is made to form in the orthochromatic- 
benzene dicarboxylic acid and the selection target which added and do the byproduction 
of the cerium, (ii) Continuation manufacturing method of the naphthalene dicarboxylic 
acid which is made to remove this chelate complex out of the system of reaction, and is 
characterized by maintaining and carrying out the circulation reuse of the catalytic 
activity of cobalt (iii) and manganese. 

[Claim 2] a reaction mixture - generation after solid liquid separation ~ washing which 
washed a cake or this with low-grade aliphatic carboxylic acid, and was obtained — the 
cobalt with which it is accompanied to a cake, manganese, a cerium, and a bromine — 
supplying - a reaction mother liquor and/or generation ~ the continuation manufacturing 
method of the naphthalene dicarboxylic acid according to claim 1 which consists of 
carrying out the whole-quantity circulation reuse of the washing filtrate of a cake. 
[Claim 3] The continuation manufacturing method of the naphthalene dicarboxylic acid 
according to claim 1 whose catalyst concentration in a solvent is 0.2 % of the weight or 
more. 

[Claim 4] The continuation manufacturing method of the naphthalene dicarboxylic acid 
according to claim 1 whose low-grade aliphatic carboxylic acid is an acetic acid. 
[Claim 5] The continuation manufacturing method of the naphthalene dicarboxylic acid 
according to claim 1 which oxidizes with the reaction temperature of 180-230 degrees C. 
[Claim 6] The continuation manufacturing method of the naphthalene dicarboxylic acid 
according to claim 1 whose moisture concentration in a solvent is 5 - 45 % of the weight. 
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